(3).
Prior to 1966, Janowitz and Present (4) and Marshak et al (5) had not seen toxic dilatation of the colon in granulomatous colitis. However, Hawk and Turnbull (6) observed toxic dilatation in 14 of 87 surgically treated cases of granulomatous colitis. Unfortunately; they did not describe any of their 14 cases, but Farmer et al (7) in a subsequent report stated that of the 14 cases, 4 had granulomas on microscopic examination.
Schachter et at (8) were the first to report in detail a case they initially felt represented ulcerative colitis with toxic megacolon but which was subsequently diagnosed as gratmlomatous colitis. In 1968, McGovern and Goulston (9) reported the second case of toxic dilatation in granulomatous colitis.
We wish to report 2 additional patients, t of whom had two episodes of toxic dilatation after several years of disease. 
CASE REPORTS
Case I. ZG, a 19-year-old white male, was in excellent health until November 1967, when he began to have three to five loose brown bowel movements, both day and night, Intermittent, cramping abdominal pain was relieved by defecation. Seven months later, he experienced bright red rectal bleeding for the first time.
Physical examination showed a thin, lethargic male weighing 112 lb. He was afebrile. His abdomen was minimally tender to palpation in the left lower quadrant. No masses were present. Rectal examinalion showed no masses or tenderness, Friable, hyperemic and edematous mucosa was seen at 15 cm on sigmoidoscopy. Biopsy of this area showed focal nonspecific inflammation with a single granulomatous focus.
Barium enema examination showed an abnormal nmcosal pattern of the entire colon (Fig 1) . Edema and mucosal ulcerations were greater in the transverse and sigmoid cohm. Ulceration and serratiou of the terminal ileal mucosa was seen upon reflux of barium. Examination of the upper gastrointestinal tract revealed mucosal irregularity of the terminal ileum and cecum.
Treatment with Azulfidine* and tincture of belladonna relieved the symptoms, By August 1968, the patient weighed 126 lb and was having four to live howel movements per day.
On Feb 10, 1969 , he became febrile (101 ° F). and bowel Ino~ements increased to 15 per day. On admission to our hospital 4 days later, he appeared acutely ill. His blood pressure was 118 mmHg sxstolic and 86 mmHg diastolic, pulse rate was l l6/min, respiratory rate 20/rain, and he had an oral temperature of 102 ° F. Examination of the abdomen showed moderate, lower abdominal tenderness. Bowel sounds were hypoactive, Intermittent spiking fever (103 ° F) and progressive abdominal distention occurred during the first 48 hr of hospitalization. Rontine laboratory deter-*Pharmacia Laboratories Inc, Piscataway, N J. minations were unremarkable, except for a leukocvtosis of 20,000/cn m m with a shift to the left. On the third hospital day, bowel sounds were absent and the patient was given intravelmus Keflin,* and intramuscular kanamycin. A flat plate of the abdomen showed dilatation of the transverse colon and air in multiple loops of small bowel. One day later, a flat plate of the abdomen showed an *Eli Lilly and Company, Indianapolis, Ind.
increase in the diameter of the transverse colon and splenic flexure compatible with toxic megacolon (Fig 2) . On the fifth hospital day, a subtotal colectomy, ileosomv and resection of 2 feet of terminal ileum was done.
Gross examination of the colon revealed linear and longitudinal ulcers with interspersed normal mucosa. Histologic examination of the colon showed extensive chronic inflammation with some fibrosis in the submncosa extending through the muscular- is. In the subserosa, epithelioid giant cells were present. T h e colonic mucosa was interrupted b) broad superficial ulcers. Examination of the small intestinal specimen revealed ulcerations into the submucosa and n u m e r o u s epithelioid g r a n u l o m a s After a stormy postoperative course, the patient was discharged on Azulfidine and Lomotil,* At present, he is feeling well and is a full time college student.
Case 2. SP, a 19-year-old white girt, was in excellent health until age ll, when she began to haxe intermittent episodes of bloody bowel movements. One )'ear later, she was found to have a *G. O. Searle and Co, Chicago, Ill. right lower q u a d r a n t mass. Celiotomy at a n o t h e r hospital showed gross changes of regional enteritis and a side-to-side ileotransverse colostomy was (lone. Approximately 1 )ear later, an abdominal wall abscess was drained.
Subsequently, an enterocutaneous fistula appeared, and she was admitted to the Unixersity of Michigan Hospital for the first time in J u n e 1965, at the age of 14, with the complaint of bright red blood draining from her fistula. Excision of the fistula and partial resection of the sigmoid colon was performed because of a fistulous connection. T h e entire ascending colon, which had previously been bypassed, was excised and an end-to-end ileotransverse colostomy was done. Histologic examination of the colon showed chronic g r a n n l o m a t o u s inflammation involving the submucosa, muscularis and snt)serosa.
Active chronic granulomatous inflammation, involving all layers of the terminal ileum, was noted. Numerous epithelioid and giant cells with a tendency to follicle formation were present.
She recovered without sequellae and was in moderately good health until Dec 1, 1965, when cramping abdominal pain, several loose brown bowel movements per (lay, and fever spiking to 103 ° F occurred. She appeared acutely ill on admisson 7 days later. Her abdomen was hyperresonant to percussion and markedly tender to palpation in all quadrants. A leukocytosis of l l,0fl0/cu mm with 82% polymorphonuclear leukocytes was noted. Serum electrolytes were within normal limits. A flat plate of the abdomen 1 (lay later showed progressive dilatation of the transverse colon and multiple loops of dilated small bowel (Fig 3) . Despite intravenous penicillin and chloramphenicoI, she did not improve. Celiotomy on the third hospital day revealed no obvious site of obstruction. Fifty per cent of the small bowel to the ileotransverse colostomy was characterized as being indurated and edematous. Numerous large lymph nodes were present in the small bowel mesentery.
Between December 1965 and February 1968, she felt well and returned to a normal life pattern.
Fever (t01 ° F), cramping abdominal pain, five to six loose, watery, browu bowel movements occurred suddenly on Feb 22, and she was admitted 2 days later. She appeared lethargic and toxic. Her abdomeu was distended. Decreased bowel sounds were present. Moderate tenderness was noted in all quadrants. A flat plate of the abdomen showed several loops of dilated small bowel and a large dilated loop of transverse colon and splenic flexure (Fig 4) . Conservative treatment of bedrest, sedation and intravenous fluids resulted in defervescence of fever and a return to normal bowel habits. A barium enema revealed diffuse colitis with a loss o[ haustral markings and a localized area of nodularity of the splenic flexure. The terminal ileum had a nodular appearance and numerous fissure ulcers (Fig 5) . She continues to be asymptomatic 2 years after discharge.
DISCUSSION
T h e clinical diagnosis of toxic dilatation of the colon implies marked dilatation in a toxic patient. T h i s situation is usually found in a patient with ulcerative colitis; the transverse colon being involved most often. However, toxic dilatation has recently been reported in amebic colitis (10-1D,.
Jones and C h a p m a n (12) defined megacolon in the transverse segment, measured in the midline, as having a diameter greater than 5.5 cm on plain abdominal X-ray. In their study, the mean diameter in severe ulcerative colitis and megacolon was 8.2 cm.
While inflammation is usually limited to the mucosa in ulcerative colitis, it is most often transmural in Crohn's disease, The presence of granulomas is a characteristic histologic feature. However, Meadows and Batsakis (13) do not feel that granulomas are essential for the diagnosis of Crohn's disease. They did not find granulomas during the early phase of disease, but noted that the incidence of granulomas increased with biologic chronicity.
Because of transmural inflammatory and fibrotic involvement in granulomatous colitis, it has been reasoned that toxic dilatation would not occur (8) . Hawk and Turnbull (6) reasoned that toxic dilatation in granulomatous colitis occurred in early acute states before significant fibrosis could develop.
The only 2 cases of toxic dilatation in granulomatous colitis, reported in the liter. ature, are compared to our 2 cases in Table  1 . Despite the reasoning described above, it is apparent that granulomas can occur in association with toxic dilatation of the colon as early as 7 months, and that toxic dilatation may occur on more than one occasion.
Toxic dilatation in our 2 patients was not precipitated by anticholinergic drugs, opiates, hypokalemia, nor did it precede barium enema, as has been reported ill patients with ulcerative colitis (14) (15) . It is interesting to note that all of the cases listed in Table 1 were in their late teens or early twenties when toxic dilatation of the colon occurred, and that 3 of the 4 were women. The diameter of the transverse colon of Cases 1 and 2 was 7.0, 6.2 and 6.0 cm, respectively (Fig 2, 4 and 5) . In no instance was mechanical obstruction fotmd PAPP & POLLARD tO be the cause of the colonic dilatation.
'When toxic dilatation of the colon occurs in a patient with gastrointestinal disease, the diagnosis must not be limited to ulcerative colitis; but amebic and granulomatous colitis should also be considered. It is our opinion that toxic dilatation of the colon in granulomatous colitis is more common than is generally appreciated.
SUMMARY
Toxic dilatation of the colon usually occurs in ulcerative colitis, but may also occur in amebic and granulomatous colitis. Two cases of toxic dilatation of the colon in granulomatous colitis are compared to 2 previously reported cases. Toxic dilatation may occur after 7 months or 7 years from the onset of symptoms and may occur on more than one occasion. Granulomatotts colitis is more common complication than is generally appreciated.
